Binding features of chloroplast fructose-1,6-bisphosphatase-thioredoxin interaction.
It has been proposed that a hydrophobic groove surrounded by positively charged amino acids on thioredoxin (Trx) serves as the recognition and docking site for the interaction of Trx with target proteins. This model for Trx-protein interactions fits well with the Trx-mediated fructose-1,6-bisphosphatase (FBPase) activation, where a protruding negatively charged loop of FBPase would bind to this Trx groove, in a process involving both electrostatic and hydrophobic interactions. This model facilitates the prediction of Trx amino acid residues likely to be involved in enzyme binding. Site-directed mutagenesis of some of these amino acids, in conjunction with measurements of the FBPase activation capacity of the wild type and mutated Trxs, was used to check the model and provided evidence that lysine-70 and arginine-74 of pea Trx m play an essential role in FBPase binding. The binding parameters for the interaction between chloroplast FBPase and the wild type pea Trxs f and m, as well as mutated pea Trx m, determined by equilibrium dialysis in accordance with the Koshland-Nemethy-Filmer model of saturation kinetics, provided additional support for the role of these basic Trx residues in the interaction with FBPase. These data, in conjunction with the midpoint redox potential (E(m)) determinations of Trxs, support the hydrophobic groove model for the interaction between chloroplast FBPase and Trx. This model predicts that differences in the FBPase activation capacity of Trxs arise from their different binding abilities.